33.89 (C-17), 48.88 (C-18), 41.4 (C-19), 29.5 (C-20), 36.26 (C-21), 27.29 (C-22), 28.1 (C-23), 15 .60 (C-24), 14 .26 (C-25), 29.58 (C-26), 30.0 (C-27), 29.88 (C-28), 33.23 (C-29) and 21.4 (C-30) ppm and was found identical with already reported compound.
Compound (2) The Mediterranean region can be described as the centre of the genus [1] . In India, T. serpyllum is distributed from Kashmir to Kumaon Himalaya [2] . Thymus species are well known as medicinal plants due to their biological and pharmacological properties [1, 3] . It is commonly used as tonic, herbal tea and flavoring agent. Thymus oils and extracts are widely used in pharmaceutical, cosmetic and perfume industry also for flavoring and biopreservation of several food products [4] . Although the chemical composition of essential oils from different Thymus species have been reported from various countries [5] [6] [7] [8] [9] [10] . However, the report on chemical composition of T. serpyllum from India is still very little [11, 12] . Variation in chemical composition of essential oils may be observed due to the origin, the environmental conditions and the developmental stage/season of collected plant materials [13, 14] . Considering the importance as a source of phenolic and non phenolic monoterpenoids [9, [15] [16] [17] [18] and paucity of studies from this region prompted us to investigate the proper harvesting stage/season for getting better essential oil content and composition of T. serpyllum. The aerial parts of T. serpyllum were collected during different seasons viz. spring, summer, rain, autumn and winter and were immediately subjected to hydrodistillation in Clevenger type apparatus for 3 h to obtain the essential oil. The oil volume was measured directly in the extraction burette. Content (%) was calculated as volume (ml) of essential oil per 100 g of fresh plant material. The oils were dried over anhydrous sodium sulphate and stored at 5 0 in a refrigerator (to minimize the loss of volatile compounds) prior to analysis. GC and GC-MS analysis of the essential oils was performed under the experimental conditions reported earlier [12] . Identification of constituents was based on retention times, retention indices, and MS Library searches (NIST and WILEY) [19, 20] .
Essential oil content was found higher in summer season (0.28%) followed by rain (0.25%) and spring season (0.18%), whereas it was 0.17% and 0.07% during autumn and winter season, respectively. This pattern of oil accumulation in T. serpyllum showed that the dynamics of the essential oil content appears to be metabolically regulated during vegetative and flowering stages of crop growth. However, oil content was lower at flowering stage compared to vegetative stage (summer). This was due to higher internodal length (12.8 mm) resulting lower leaf/stem ratio (2.59) during flowering stage while vegetative stage (summer) resulted lower internodal length (10 mm) and higher leaf/stem ratio (3.48). On setting of seeds during autumn the essential oil decreased further possibly due to deterioration of oil glands. Variation in essential oil content due to phenological stage of the plant is also reported in Thymus caramanicus [14] . GC and GC-MS results showed that the T. serpyllum oil is mainly composed of oxygenated monoterpenes (51.3-77.2%) followed by monoterpene hydrocarbons (8.5-27%). The major components of the oils are thymol, p-cymene, γ-terpinene, 1-octen-3-ol, thymol methyl ether, carvacrol methyl ether, borneol, and p-cymen-8-ol. Thymol reached the highest values during autumn (60.1%) seasons while during the rest of the year its concentration ranged from 19.4% to 56.4% with the lowest in winter. However, the percentage of p-cymene and γ-terpinene, precursor of thymol [21] was higher in winter (10.4%) and spring (13.8%), respectively. Further, concentrations of these two constituents during rest of time range between 3.5-5.9% and 0.3-13.6%, respectively. On the other hand, 1-octen-3-ol (2.5-6.5%), linalool (0.4-1.0%), thymol methyl ether (3.1-8.7%), carvacrol methyl ether (3.2-6.4%), borneol (1.8-11.6%) and caryophyllene oxide (0-3.6%) reached the higher values in winter followed by autumn season. The concentration of other components like α-pinene (0.3-2.1%), β-myrcene (0-1.6%), α-terpinene (0-1.8%), β-caryophyllene (0.3-1.2%), p-cymen-8-ol (0.4-2.6%) and carvacrol (0.5-1.3%) were also found to influence by harvesting season. Variation in the concentration of thymol, p-cymene, g-terpinene and other constituents of T. vulgaris due to season of harvesting is reported from Brazil where higher oil content and oxygenated compounds were found in spring [22] .
On the basis of these results it is concluded that harvesting season had considerable effect of essential oil yield and composition of T. serpyllum growing in Kumaon region of western Himalaya. Therefore, harvesting of T. serpyllum should be done in summer season to achieve better essential oil yield.
